Preliminary sizing of the members of high-rise buildings for adaptation in Nigeria and other countries with similar earth tremor data is carried out in this work using the linear static (lateral force) method. The studied building model comprises a regular, symmetric 50 storey Steel Dual-Concentric (chevron) Brace Frame, SD-CBF. European wide flange beam section of HE220M, column section HE260M and brace section HE180B were realised as initial design sections which are structurally safe. Results indicate that the aforementioned sections, though structurally safe can be made more robust for greater safety by applying a factor of safety ranging from 1.25 to 1.5 depending on available investment and seismicity of the environment. This is to justify safety of lives and properties.
INTRODUCTION
Steel is one of the most widely used materials for building construction in the world .The inherent strength; toughness and high ductility of steel are characteristics that are ideal for seismic analysis and design. Moment resisting frames (MRFs) have low elastic stiffness therefore; can require large member sizes to keep lateral drifts within obligatory limits demanded by seismic codes. Load-deflection (P-∆) effect is another problem associated with such structures in high rise buildings and so could not fulfil serviceability requirements. Structural response is increased in Steel MRFs by introducing steel bracings in the structural system. Bracing can be applied as concentric bracing or eccentric bracing. There are 'n' number of possibilities to arrange steel bracings, such as cross bracing 'X', diagonal bracing 'D', 'K' and 'V' type bracing. These bracings are arranged to form vertical trusses and then lateral loading is resisted by truss action; ductility is developed through inelastic action. Failure occurs because of yielding of truss under tension or buckling of truss under compression [1] . Because of the obstructions caused by cross-braces, chevron braces are often preferred to allow for door and windows openings. Conventional chevron frames consist of two braces forming an inverted V-shape and meeting the upper storey beam at mid-span; while the fulfilment of serviceability limit state requirements is easy to obtain by means of such structural typology, some uncertainties arise about its adequacy to resist strong seismic actions by undergoing severe excursions in the non-linear range. The energy dissipation capacity of CBFs is in fact, almost completely related to nonlinear hysteretic behaviour of diagonal braces under alternate tension and compressive internal forces [2] . Due to the inherent drawbacks of both MRFs and CBFs, MRF-CBF dual systems are more and more attracting the interest of researchers and practitioners as they constitute a reliable structural scheme which combines the advantages of both structural typologies, because of the exploitation of the local ductility supply of the beams of the moment resisting part and of the lateral stiffness provided by the diagonal members of the braced part. Therefore, dual systems constitute an effective structural solution able to satisfy ultimate and serviceability limit state requirements [3] . Four alternative analytical procedures are available for use in performance evaluation of steel moment-frame buildings; the first is the linear static procedure which is a method of estimating the response of a structure to earthquake ground shaking by representing the effects of this response through the application of a series of static lateral forces applied to an elastic mathematical model of the structure and its stiffness. The forces are applied to the structure in a pattern that represents the typical distribution of inertial forces in a regular structure responding in a linear manner to the ground shaking excitation, factored to account, in an approximate manner, for the probable inelastic behaviour of the structure. The linear static procedure inherently has more uncertainty associated with its estimates of the response parameters because it accounts less accurately for the dynamic characteristics of the structure [4] ; so, it is used for:  The preliminary analysis and design of multilevel buildings.  Accounting for torsional incidence in multilevel structures.
BACKGROUND OF THE STUDY
A multi-story steel frame building with braces and shear walls, which was subjected to a simulated combined earthquake and dead loads was modelled by [5] using SAP2000. The building was assumed not too close to the seismic source (September 11th 2009 earth tremor in Abeokuta, Nigeria) [6] , 22.5km from the site; however, if a large magnitude event is produced at the source, then the building can be affected by the earthquake. The soil is stiff with a shear wave velocity of 250m/s. So, this present study attempts the preliminary design of the members of a high-rise building with, SD-CBF (chevron braces) for implementation in Nigeria and other countries with similar earth tremor data using the linear static (lateral force) method. This is because the seismicity of other similar countries like Nigeria rarely exceeds that determined for Abeokuta.
METHODOLOGY 3.1 Description of the Building
The structure is a fifty-storey regular symmetric office building composed of a dual steel system (MRF and chevron frames in the middle outer bays) .The gravity loads resisting system consists of composite floor system which is made up of 130mm lightweight concrete of dry density 19.00kN/m 3 over trapezoidal profiled steel decking of 0.11kN/m 2 unit weight leading to a permanent load of 3.60kN/m 2 , while the variable load is 3.00kN/m 2 , comprising 2.25kN/m 2 imposed load (category B) and 0.75kN/m 2 movable partition. The roof permanent load is assumed to be 0.90kN/ m 2 , and its live load is 0.6kN/m 2 ; the roof is only accessible for normal maintenance and repair.
The steel profile used is classified as S355 European structural steel and has a Young's modulus of 210,000 N/mm 2 and yield strength of 355 N/mm 2 [7] . The plan and first floor 2-dimensionl elevation is as shown in Figure 1 .
Figure1: Plan and first floor 2-dimensional view of the building 3.2. Considered Loadings All loadings are in accordance to [7] ; While the design is to [8] and [9] provisions. The beams to be used for the section are determined initially by using two checks:
The moment resistance check and the deflection criteria. Beams are assumed to be fixed at both ends (rigid frames). 
Determination of Column Section
The section for an interior column (worst case) was determined assuming that all storeys have equal masses using the weak beam, strong column (WBSC) check: For the H220M beam Wply = 1419cm 3 and Wplz =679cm 3 The WBSC check is expressed as: ∑ 1 ∑ ) This can also be expressed as:
Same steel grade (fy) was chosen for both beams and columns that is S355, so the WBSC checks becomes:
At interior nodes, there are two beams and two columns intersecting, so the WBSC check is: 1 ) At exterior nodes, there is one beam and two columns intersecting, so the WBSC check becomes: 2 1 ) Considering the worst case at an interior node, say the intersection of line B2, B3and C2, C3 as shown in Design summary:
i.
The seismic loading at each floor is transferred to the vertically braced central bays on all sides of the building by the floors acting as diaphragms. ii.
The braced bays, acting as vertical pin-jointed frames, transfer the lateral seismic load to the ground. iii. The beams and columns that make up the bracing system have already been designed for gravity loads. Therefore, only the diagonal members have to be designed and only the forces in these members have to be calculated. iv All the diagonal members are of the same section, thus, only the most heavily loaded member has to be designed. 
I. Evaluation of the total mass of the building
Where: 'q' is the behavior factor of the structure 'β' is the lower bound factor for the horizontal design spectrum (recommended as 0.2). 'TB' is the lower limit of the period of the constant spectral acceleration branch; 'TC' is the upper limit of the period of the constant spectral acceleration branch; 'TD' is the value defining the beginning of the constant displacement response range of the spectrum, S is the soil factor. Table 1 below shows the spreadsheet for the sequence of calculation. It is obvious that the greatest lateral force of 152kN is obtained at the first floor level. , are the heights of the masses , above the level of application of the Seismic action. Resolving forces horizontally at first floor level is sufficient to calculate the force in the lowest (most highly loaded) bracing member. Therefore, the capacity of the cross section is adequate; a much smaller section can also be tried. When the seismic force is applied in the opposite direction, the bracing member considered above will be loaded in compression. By inspection, the compressive resistance is equal to the cross-sectional resistance, 2254kN, > 195 kN, OK.
CONCLUSION
With these initial sizes of beams = HE220M, columns = HE260M and braces HE180B the design of the structure is safe. These sections give the minimum members to provide structural safety. However, for greater structural safety, reliability and cost/benefit implications, a factor of about 1.25 to 1.50 could be applied safely to the member sizes in order to accommodate higher loads and other accidental loads which may not be readily seen, or estimated, since seismicity may be exceeded in many cases. A structural analysis and design software could also be used to validate and improve the results obtained.
With this presentation, the skyline in Nigeria and other countries with similar seismic data can be used, especially in cities, while conserving available land for future generations of such countries. It will also increase vertical development and technology base for modular building constructions and systems. The city environment will be neater, more friendly and with green technological investment.
